Anguillid glass eels recruit seasonally to most of the coastal areas of Japan. It is important for us to be able to make accurate predictions of the recruitment of these eels by determining the relative numbers of each species present in each season so that we can set fishing seasons for eel culture seeds, and design and implement plans for the conservation of these species. Three species, Anguilla japonica, A. marmorata and A. bicolor pacifica, have been reported in Japan.
1,2 Anguilla japonica glass eels immigrate to the Japanese coast between early October and mid July. 1, [3] [4] [5] [6] There have been several reports on the immigration of A. marmorata and A. bicolor pacifica in the western North Pacific, [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] but our knowledge of leptocephali and glass eels in the Kuroshio Current region is fragmentary. [11] [12] [13] [14] [15] [16] The purpose of the present study was to define the annual recruitment season and estimate the relative numbers of each of the three species immigrating to the waters around Yakushima Island, which is situated in the main passage of the Kuroshio Current. Glass eels were caught in a light trap (Fig. 1 ) from January to December 1997 at Miyanoura Port (30∞25¢N, 130∞34¢E) on Yakushima Island, Kagoshima Prefecture. Previously, the immigrants, or elvers, were reported to be most active near high tide after sunset during spring tides. 1, 3, 17 We confirmed this pattern at Yakushima Island in a preliminary study (T. Yamamoto, et al., unpubl. data, 2000) . For the present study we aimed to collect glass eels over 5 day periods during spring tides (when there was a new or full moon). The light trap was deployed for about 3 h each night. However, weather conditions sometimes prevented us from sampling the entire 5 days. Consequently, the number of each species of glass eel caught over each new or full moon period was converted into the number caught per hour (N) by the formula:
where N r is the number of eels caught on the r th day; h r is the number of sampling hours on the r th day; and n is the number of sampling days in a new or full moon period. Temperature and salinity were measured just before sampling. A total of 2069 glass eels were collected at Miyanoura Port during 1997: 1710 A. japonica (82.7% of the total), 340 A. marmorata (16.4%), and 19 A. bicolor pacifica (0.9%). In most months, more A. japonica and A. marmorata glass eels were caught during the new moon phases than during the full moon periods (Fig. 2) .
The recruitment season of A. japonica glass eels at Yakushima Island is between late October and early July (Fig. 2) . The highest catch of A. japonica occurred in winter, when the water temperature was lowest (Fig. 3) . Our findings on the recruitment season for this species agree closely with those of Matsui, 1 Sakurai, 3 Tsukamoto, 4 and Kawakami et al. 5 Our discovery that the highest catch of A. japonica occurred during winter agrees with the results of Sakurai 3 and Tzeng. We found that 95.3% of A. marmorata caught throughout the year were early stage (Bertin's stage V 18 ). We found glass eels of this species almost all year round, with two peak recruitment seasons in June and September. Immigration of A. marmorata to Yakushima Island began when the water temperatures increased between May and July, and peaked at about 25∞C. Immigration of A. marmorata elvers into the Cagayan River on Luzon Island in the Philippines has been observed to peak in March; 12, 13 most of the eels collected between late October and early November were stage V. 13 It therefore appears that A. marmorata elvers have two peak recruitment seasons in the Philippines: first March, and then late October to early November. The peak recruitment seasons determined in the present study roughly agree with those reported by Tabeta et al. 13 for the Philippines. At Yakushima Island, A. bicolor pacifica were found predominantly during September, October and December, and all were stage V elvers. Anguilla bicolor pacifica elvers are seen sporadically throughout the year in the Philippines, with a peak in stage V elvers occurring in late November to early December. 12, 13 Again, our results agree with those for the Philippines. In the present study, this species made up 0.9% of the eels collected throughout the year. In a Taiwanese study, A. bicolor pacifica elvers made up 2.2% (42 individuals) of 1915 elvers collected between November 1980 and April 1981.
14 Glass eels of this species are very rare north of Taiwan.
In summary, A. japonica made up more than 80% of the total number of glass eels caught throughout the year off Yakushima Island. Each species had different recruitment seasons. Habitat use and growth still remain to be studied for each species.
We thank Mr S Nakajima, Mr H Takeda, Mr N Miura and Mrs M Morishita, Yakudenshouji Co. Ltd, Miyanoura, Yakushima Island, Japan, for providing information on the eels at Yakushima and for their logistical support. We thank Mr K Ohmuta for the loan of a digital thermometer and salimeter. We also thank Drs TJ Donaldson and MJ Miller for reviewing the manuscript. Finally, we thank the people of Yakushima Island for helping us to do this study.
